An extraordinary split problem, which can be regarded as a superimposition of the split feasibility problem and the split fixed point problem, is considered. A superimposed algorithm is presented. The analysis technique of the suggested algorithm and the corresponding convergence results are demonstrated.
Introduction

Background
The split feasibility problem (SFP) is formulated as finding u ‡ such that u ‡ ∈ C and Au ‡ ∈ Q or u ‡ ∈ C ∩ A - Q when A - exists , (.)
where C ( = ∅) and Q ( = ∅) are closed convex subsets of real Hilbert spaces H  and H  , respectively, and A is a bounded linear operator from H  to H  . The mathematical model of the SFP was refined from phase retrievals and the medical image reconstruction by Censor and Elfving [] in . One effective approach to solve the SFP is algorithmic iteration. There are several effective iterations which are listed as follows.
Existing iterations for the SFP . Simultaneous multiprojections (Censor and Elfving []):
where C ⊂ R n and Q ⊂ R n are closed convex sets, and A is an n × n matrix.
. Gradient projections (CQ iteration) [-]:
where is a constant and A T denotes the transposition of A.
. Averaged CQ iteration [, ]:
where α k ∈ ], [, is a constant and A * is the adjoint of A.
. Relaxed CQ iteration [, , ]: Let f : H  → R and g : H  → R be two convex functions. Define two level sets and the related subdifferentials
Define the relaxed CQ iteration as follows:
where
where ξ k ∈ ∂f (x k ), and
where the step-
where u ∈ C is a fixed point,
The (two-set) split common fixed point problem (SCFP) can be formulated as finding
where Fix(T ) and Fix(S) stand for the fixed point sets of the operators T :
The SCFP is a natural extension of the SFP and of the convex feasibility problem. The SCFP was firstly considered by Censor and Segal in [] where S and T are directed operators which include the orthogonal projections and the sub-gradient projectors.
Existing iterations for the SCFP . Censor and Segal's iteration []:
(.)
. Halpern-type iteration []:
where 
Problem statement
The purpose of this paper is to study the following split feasibility problem and fixed point problem:
It is obvious that (.) includes SFP (.) and SCFP (.) as special cases.
Motivated by iterations (.), (.) and (.), we will construct a new iteration to approach the solution of (.). Strong convergence results are given in the third section.
Definition . An operator P is said to be demiclosed if ∀u n → u ‡ weakly and P(x n ) → u
[ and {η n } be three real number sequences. Suppose that { n }, {ϑ n } and {η n } satisfy the following three conditions:
Then lim n→∞ n = .
Lemma . ([]) Let {ρ n } be a sequence of real numbers. Assume that there exists a subsequence {ρ
Then τ (n) → ∞ as n → ∞ and, for all n ≥ N  , max{ρ τ (n) , ρ n } ≤ ρ τ (n)+ .
Algorithms and convergence
In this section, we first construct an iterative algorithm for solving problem (.) and subsequently to prove its convergence. Now we give the assumptions on the underlying spaces, involved operators and additional parameters, throughout.
I 
III. Conditions on the parameters:
(AP): δ and γ are two positive constants, (AP): {α n } n∈N , {β n } n∈N , {γ n } n∈N , {ζ n } n∈N and {η n } n∈N are real number sequences in ], [. We use to denote the set of solutions of problem (.), that is,
In the sequel, we assume = ∅. Next, we construct the following iterative algorithm to solve problem (.).
Algorithm . For given x  ∈ H  arbitrarily, define a sequence {x n } iteratively by
Theorem . Suppose that T -I and S -I are demiclosed at . Assume that the following conditions are satisfied:
Observe that
Using (.), we obtain
From (.), (.) and (.), we get
According to equality (.), we get
Combining the above equality and (.), we deduce
In view of condition (C), we know that δ  A  -δ < . From (.), we have
Therefore,
Substituting (.) into (.) we deduce
From (.), (.) and (.), we get
Since {x n } is bounded, there exists a constant M > such that
By (.), we deduce
Combining (.) and (.), we obtain
Hence,
which implies that 
